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(54) FORMATION OF SILICON DIOXIDE FILM 

(57)Abstract: 

PURPOSE: To further reduce the size of particles present on a 
formed Si02 film as well as the number of the particles by forming 
a silicon dioxide film only from an aqueous solution of 
hydrofluorosilicic acid immediately after filtering. 
CONSTITUTION: An aqueous solution of H2SiF6 saturated with 
Si02 and having an Al piece immersed therein is prepared in a 
H2SiF6 aqueous solution tank 6 and filtered through a prefilter 1 
and a main filter 2 (ultrafiltration type filter) to be emitted to a 
substrate 4 from a nozzle 3. As the nozzle 3 t an external mixting 
type two-fluid nozzle is used and the substrate 4 is placed in 
parallel to a floor surface at a place lOcm below the nozzle: The' 
aqueous solution of H2SiF6 coming into contact with :,the. 
substrate to scatter is accumulated on the bottom of a film 
forming chamber 5 and sent to the H2SiF6 aqueous solution tank 
6 by a water pump 7 and again filtered through the two-stage 
filters to be emitted from the nozzle. 
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* NOTICES * 

Japan* Patent Office is not responsible for any 
damages caused by the, use of. this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely: . 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The water solution of the silicofluoric acid which contains a silicon dioxide in supersaturation 
is contacted in a substrate. In case the silicon-dioxide film is formed in said substrate front face, the 
water solution of the silicofluoric acid which contains a (b) silicon dioxide in supersaturation it filters 
through a filter — having — (**) — the formation. approach of the. silicon-dioxide film characterized by 
blowing off from a nozzle so that the water solution after filtration may hit said substrate front face, 
accumulating the water solution which dispersed after contacting said (Ha) substrate, and being again 
returned to the process of (b). ■ 
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3.1n the drawings, any words are not translated. 
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. [Detailed Description of the Invention] ..... 
[0001], 

[Industrial Application] By the water solution of the silicofluoric acid (H2 SiF6) which contains .a silicon 
dioxide (Si02) in supersaturation, this invention is Si02 on a substrate. It is related with the approach of 
forming the film. In more detail, it sets in fields, such as ah optical disk and Si semiconductor device, and 
is the useful adhesion: Si02. Si02: with few particles It is related with the approach: of forming the film, on 
a substrate. 

[0002] ., » • ... •. 

[Description of the Prior Art] Si02 H2 SiF6 included in supersaturation When forming Si02 film in a 
substrate front face using a water solution, it is usually H2 SiF6 about a substrate. It is carried oijtby 
the approach immersed in a water solution. SiQ2o'nthe front face of a substrate immersed by this ; 
approach It is concurrent with membranous deposit and growth, and is, SiQ2 in a water solution. A . 
spherical particle deposits and grows and ..it is. this grown-up Si02. Si02 by which the particle has grown 
to be a substrate front face. Deposition is carried out on the film and it is Si02. It combines with the film 
and is SiQ2. SiQ2 to which the particle (henceforth particle) adhered The film may be formed. Such 
Si02As,for the film, white ** also.brings about a o **-iike appearance. 

[0003] Then, in order to control adhesion of such particle, it is H2 SiF6 in a substrate immersion tub 
from the former. It is H2 SiF6 by drawing and the filter with a pump in some water solutions. H2 SiF6 of 
returning to a substrate immersion layer again after filtering a water solution The method which carries 
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out cycle filtration of the water solution is taken (JP, 63-65621, B). 

[0004] In this case, the thing whose average aperture of a filter clogging of a filter is considered and is 
1.2-1.5 micrometers, Circulating flow quantitative ratio (Q1 / Q2) (however, Q1 expresses the flow rate 
(a part for liter/) which passes and circulates through the filter of H2 SiF6 water solution) Q2 All H2 
SiF(s)6 contained in equipment the amount of water solutions (liter) — expressing — it is supposed that 
the conditions for 0.03-0.05/are desirable. It is Si02 to the front face of for example, the glass for liquid 
crystal displays at this condition. The film is formed and the attempt which prevents that alkali ion is 
eluted from glass has been made. 

[0005] However, it is Si02, removing particle by said approach. On the film formed even if it formed the 
film, it is a mean diameter 0.1-0.4. About 3000-6000 particle of mum exists in the substrate of the 
magnitude of for example, 100mm phi. Si02 used as the insulator layer of Si semiconductor device, or 
water absorption of a plastics optical disk substrate front face or the moisture permeation prevention 
film With the film, it is particle size 0.2. Since the particle more than mum serves as a failure practically, 
there is a problem of trouble arising in circuit formation of a semiconductor device by said particle, or 
becoming the cause of light scattering in exposure or a plastics optical disk substrate. 
[0006] Moreover, above H2 SiF6 By the approach of carrying out cycle filtration of the water solution, a 
water solution with little particle after filtration is mixed with the water solution (water solution with 
many [ since time amount has passed after filtration ] particle which deposited and grew in the water 
solution) which has already piled up in a substrate immersion layer, and it is Si02 to a substrate front 
face in it. In order to deposit the film, there is a limitation also in reduction of the number of particle. For 
this reason, the amount of cycle filtration is increased remarkably, although filling the inside of a 
substrate immersion tub with the water solution after filtration as much as possible also tried, the 
loading of a filter becomes early as a result, and it is smooth Si02. Film formation was unrealizable. 
[0007] Then, this invention persons are H2 SiF6 immediately after filtration with a filter, as a result of 
repeating research wholeheartedly in view of such a situation. It is Si02 only with a water solution. Si02 
formed by forming the film It found out that magnitude of the particle which exists on the film was made 
smaller, and the number could be lessened more. 
[0008] 

[Means for Solving the Problem] Namely, this invention contacts in a substrate the water solution of the 
silicofluoric acid which contains a silicon dioxide in supersaturation. In case the silicon-dioxide film is 
formed in said substrate front face, the water solution of the silicofluoric acid which contains a (b) 
silicon dioxide in supersaturation it filters through a filter — having — (**) — it blows off from a nozzle 
so that the water solution after filtration may hit said substrate front face, and the water solution which 
dispersed after contacting said (Ha) substrate is accumulated, and it is related with the formation 
approach of the silicon-dioxide film characterized by being again returned to the process of (b). 
[0009] 

[An operation and an example] Si02 used for this invention H2 SiF6 included in supersaturation What is 
used from the.former can be used as a water solution, for example, it is H2 SiF6. Concentration 1.5-4.0 
H2 SiF6.' which are a' mol/liter A. water solution is used. Furthermore, it is SiO 2; by membrane formation; 
H3 B03 for recovering it, when a degree of supersaturation falls A water solution, AIC03 water solution, 
or the piece of aluminum is added. 

[0010] Si02 HZ SiF6 included in supersaturation There is an approach by the temperature gradient as 
other methods of dealing in a water solution. For example, H2 SiF6 Receiving Si02 Since it dissolves so 
well that temperature is low, solubility is H2 SiF6. The temperature of a water solution is made to fall, 
and it is usually made 0 degree C or less, and is Si02. You make it dissolve. H2 SiF6 which was made to 
dissolve even in an abbreviation saturation state and was adjusted The temperature of a water solution 
is made to rise and it considers as a supersaturation condition. The temperature made to rise has 
desirable 60 degrees C or less in consideration of volatilization of the component in a solution. 
According to this approach, they are said piece of aluminum, and H3 B03. It can deal in target 
processing liquid, without needing additives, such as a water solution, in any way. 
[001 1] Si02 A polycarbonate disk, an acrylic resin disk, etc. which are used as an example of the 
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* # substrate which forms the film as Si wafer used for a semiconductor device, for example, a GaAs wafer, 
a thin film transistor, and a plastics optical disk substrate are raised. 

[0012] With the approach of this invention, it is said Si02. H2 SiF6 included in supersaturation In order 
that a water solution may decrease the particle generated in the water solution, it is filtered through a 
filter. 

[0013] As said filter, a very common sheet-like filter, a Millipore filter, or an ultrafiltration method filter 
is raised. As the quality of the material of said sheet-like filter or a Millipore filter, it is Si02. The 
product made from plastics to which the film cannot adhere easily is desirable, and the thing made from 
Teflon is effective especially. 

[0014] As an example of the ultrafiltration method filter used by this invention, Mike Rosa SR-205 by 
Asahi Chemical Industry Co., Ltd. etc. can use effectively. This thing is the hollow filament-like film, and 
the distribution of an aperture is very small sharp and it is the microfilter excellent in chemical 
resistance. The membranous cross section is making network structure with it for the internal surface 
and the outside surface. [ there is uniform pore with a membranous circular front face innumerably, it is 
the smooth film, and homogeneous from an internal surface to an outside surface ] The membranous 
void content has permeable ability with the expensive film for those with 75%, and this high void content. 
A particle small to the pan which the particle in liquid received surface filtration by the pore on the front 
face of the film first, and bent down to pass under the front face is thickness 270 [ about ]. It is 
efficiently removed by the pore of the homogeneous detailed network structure of mum until it results in 
a small particle. The bore of the hollow filament-like film is 0.7mm and die length of 353mm. It is a thing 
made of polyolefin resin, and what bundled this hollow filament-like fiber and was made into the shape of 
a pipe with a diameter of 60mm is used as a barrier filter. . 

[0015] The approach of filtration is a method with which the flow direction of a water solution and the 
direction of filtration go direct, a .water solution is pressed fit to the centrum of the hollow filament-like 
film, and filtrate is discharged by the film front face through a water solution in parallel in the direction 
which intersects perpendicularly with a sink filter. Since a water solution is poured in parallel with a 
hollow filament-like film front face, the particle deposited on the filter front face strips off, and it is 
effective, and the blinding on the front face of the film can be pressed down as much as possible, the 
amount of initial filtered water — 101. / min, and 2-25 degree C of kg/cm — it is — use operating 
pressure — 0.5-2.0kg/cm2 it is . 

[0016] Moreover, as filtration conditions, it is 0.6-2.0. The pre-filter and 0.4 which have the average 
aperture of mum If filtration with the forward filter which has an average aperture below mum is 
desirable and uses an ultrafiltration method filter especially as a forward filter, it is very effective for the 
number reduction of adhesion particle.,, 

[0017] H2 SiF6 which the number of particle reduced according to said process A water solution blows 
off from a nozzle so that a substrate front face may be hit, and Si02 film is formed in a substrate front 
face. Before particle deposits in a water solution, as for the filtered water solution, it is desirable to 
make it blow off from a nozzle promptly. 

[001 8] H2 SiF6 As a nozzle which makes a. water solution blow off f va spray nozzle,: a slib nozzle, etc.; of ar 
for example very common spreading mold are used. 

[0019] H2 SiF6 from a nozzle There is especially no limit in the spray velocity of a water solution, and 
they are about the same 20 m/sec as a high-speed spray from natural fall (gravity flow). You may be the 
rate of extent. In addition, H2 SiF6 Considering scattering after a water solution hits a substrate, the 
direction near natural fall as much as possible is desirable. Although the substrate could be rotated 
depending on the configuration of a substrate, in the case of being monotonous, , most of rotational 
existence and the relation of the number of adhesion particle was not admitted. . . . 
[0020] Moreover, H2 SiF6 when blowing off from a nozzle and contacting a substrate About the 
temperature of a water solution, in the case of this invention, special conditions are not necessarily the 
need, 15 degrees C or more are desirable, and 30-40. degrees C or more are still more desirable. 
Furthermore about the ambient temperature at the time of a spray, it is H2 SiF6. SiF4 out of a water 
solution 40 degrees C or less are desired from the semantics which controls evaporation of gas. 
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*' [0021] H2 SiF6 in which it dispersed after contacting a substrate at said process It is accumulated and 
a water solution is returned to the process again filtered with a filter. For example, H2 SiF6 after blowing 
off towards the substrate arranged in the membrane formation chamber and hitting a substrate The 
bottom in a chamber is covered with a water solution, it minds piping, and is H2 SiF6 again. It is returned 
to a water-solution tub. 

[0022] Moreover, Si02 before filtration H2 SiF6 included in supersaturation A water solution is savings 
**** H2 SiF6. In order to decrease the number of particle which deposited in the watei^solution tub, it 
is H2 SiF6. The approach of carrying out cycle filtration of the water solution through a filter may be 
used together. 

[0023] Si02 formed on a substrate of the direction for use of above this inventions The number of 
adhesion particle on the film can be decreased, for example, it is Si02 on Si wafer of the magnitude of 
100mm phi. It is 0.2 when the film is formed. It is the adhesion particle of the magnitude more than mum 
About 100 It can carry out to below individual extent. Moreover, according to the approach of this 
invention, it is usually above good Si02 at the rate for 5 - 15A/. The film can be formed. 
[0024] Next, although this invention is explained still more concretely based on an example, this 
invention is not limited to this example. 

[0025] Using the equipment shown in example 1 drawing 1 , a 4 inch Si wafer is used as a substrate 4, 
and it is Si02 of thickness 5000A. The film was formed. 

[0026] Si02 Saturated 3.0 H2 SiF6 of a mol/l iter Water solution (Si02 the concentration of 20g/l.) It is 
H2 SiF6 about what was immersed in the temperature of 35 degrees C in 24g of aluminum pieces. It 
prepares by the water-solution tub 6. It is the average aperture 1.0 about this water solution. The pre- 
filter 1 (CCPJKC10 by Toyo Roshi Kaisha, Ltd.) and the average aperture 0.1 of mum It filters through 
the forward filter 2 (ultrafiltration method filter (Mike Rosa by Asahi Chemical Industry Co., Ltd.)) of 
mum. 0.2 The substrate 4 was made to breathe out from a nozzle 3 by the flow rate for liter/for 10 to 
15 hours. 

[0027] As a nozzle 3, the diameter of a nozzle is 1.2mm. Using the two fluid nozzle of an external hybrid 
model, under the nozzle, on 10cm, the substrate was put so that it might become parallel, and it made 
the regurgitation rate in the nozzle outlet of a water solution average 3.0 m / second in the floor line at 
it. H2 SiF6 which dispersed after contacting a substrate 4 The bottom of the membrane formation 
chamber 5 is piled up and a water solution is H2 SiF6 by the conveying pump 7. After being sent to the 
water— solution tub 6 and being again filtered through two steps of filters, it was breathed out from the 
nozzle 3. The temperature of the ambient atmosphere at this time was 25 degrees C. On the other hand, 
the liquid by which particle was condensed in part with the ultrafiltration method filter passes along 
piping 8, and is H2 SiF6. H2 SiF6 to which it went to the tub 6 and the degree of supersaturation fell 
Particle is partially dissolved in a water solution. 

[0028] Thus, obtained Si02 Class 100 after an ultrasonic washing machine washes a film covering Si 
wafer It is 0.2 within the following clean benches. When the particle more than mum was measured with 
glass disk surface-analysis equipment (product made from Hitachi Engineering), particle . 0.2 micrometers 
or more is 1 06. It was an individual. 

[0029] Using the equipment shown in example of comparison 1 drawing 2 , a 4 inch Si wafer is used as a 
substrate 4, and it is H2 SiF6. It is Si02 by the number reduction approach of adhesion particle which 
carries out cycle filtration of the water solution. The film was formed. 

[0030] It sets to the membrane formation tub 10, and is Si02. Saturated H2SiF6 Concentration is 3.0. 
H2 SiF6 of a mol/liter 24g is immersed in a water solution (Si02 the concentration of 20g/L, 
temperature of 35 degrees C) in the piece of aluminum; five Si wafers of the diameter of 4 inch are 
immersed in coincidence, and it is Si02 of thickness 5000A on Si wafer. The film was formed. 
[0031] Si02 In case the film is formed, it is the average aperture 1.0 about H2 SiF6 water solution. The 
pre-filter 1 (CCPJKC10 by Toyo Roshi Kaisha, Ltd.) and the average aperture 0.1 of mum It was made 
to circulate through the filter of the two-step method which consists of a forward filter 2 (ultrafiltration 
method filter (Mike Rosa by Asahi Chemical Industry Co., Ltd.)) of mum. Moreover, all H2 SiF(s)6 The 
amount of water solutions (Q2) is 61., and the amount of circulating flow (Q1) is 1.5. It was a part for 
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liter/and the circulating flow quantitative ratio (Q1 / Q2) was 0.25/. 

[0032] In addition, with the equipment shown in drawing 2 , it is sent to the rectification section of the 
membrane formation tub 10, and the hole of a straightening vane 9 is passed and it goes into the 
immersion section, and the water solution which passed the forward filter 2 overcomes the wall of the 
back immersion section, flows into a processing liquid controller, and is further sent to a pre-filter 1 via 
a conveying pump 7. 

[0033] Si02 of a ******** Si wafer The number of the particle on the front face of the film was 
measured like the example 1. 

[0034] Consequently, 0.2 The particle more than mum is 210. Although having decreased sharply as 
compared with an individual and the conventional approach was admitted, it is per [ 100 / about ] 
diameter wafer of 4 inch. When carrying out individual extent from the general view made into one 
practical use level, it was still inadequate. 

[0035] On the other hand, the result of an example 1 is 106. It is an individual and it turned out that the 

approach of an example 1 is very effective for reduction of the number of particle. 

[0036] 

[Effect of the Invention] As explained above, it is Si02 of this invention. H2 SiF6 with few [ according to 
the membranous formation approach ] particle filtered with the filter A water solution is blown off to a 
substrate and it is Si02. Since the film is formed, it is Si02 with few adhesion particle. The film can be 
formed. 

[0037] Therefore, Si02 of this invention It sets in fields, such as a plastics optical disk and Si 
semiconductor device, and the film formation approach is Si02. It is very useful as an approach of 
forming the film. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the equipment used for the formation approach of the silicon 
dioxide film of this invention. 

[D rawing, 2] Jt: is the explanatory, view. of the equipment used in: the: example 1 of a comparison;- 
[Description of Notations] 

1 Pre-filter 

2 Forward Filter 

3 Nozzle 

4 Substrate 
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C9&Wfc$fefc/h$l^3|fi^tt, IBSJWfi270 /im^ 
*-C8b*J:<|ft*£*i,5 0 *ffi*tt«<ortSttO. 7mn v 

ft£353mm C7)*° y ^7 ^ lsffiMWL<T> *b<OX\ CICD4»£ 
*««tft**taTSS60mm<O/^^ ^tfefc LfcfcCD^ ft 

[0015] «ia"0*fett. 7kmifc<D'ffih<Dj?fak* ft 

iarc»*i6]i:*sjeffi-5*s;-efeo, >ffi*«Bio^ffia5 

y h^/min -kg/cm 2 • 25°CT*fo 9 . ffiffltftf^ffittO. 
5 —2.0kg /cm 2 -Cfc5o 

[0 0 16] i: LTf20. 6 -2.0 j/mCD^ 

iS?LSSr ; fi'i"5 7 p U7-f — 10.4 MmWTc£>¥#??L 



4 

[0 0 17] ttTiaiaKJ:9^-^-f ^^Hft»{S»bfc 
H 2 S i F 6 *«tttt\ S*E*B5K:aSJ:5H/X^ 
b*ftti£*U S i 02WA s S«Sffi»-J»/*£ii'3o *® 

[0018] H 2 S i F 6 7KSS9ES:«ttl**5/Xyvi: 

its, fci*ff^<-»W4a*ao^^i^-/x^ 

^^y s/ h/X/uftif*s^^Six5 0 

[0 0 19] /X;^bOH2 S i F 6 7k^<D(ftHbi£ 

io «fcfc<fcfflKfi*<» <S»«ET) 

3fe0>2Om/sec gS^iiff "CfcoTl> «tV\ ft 

*5, H2 S i F6 7k**K* s S4Rt-aofco*><o«»Sr# 

[0 0 2 0] Sfc/X^d^«mS*uStEi:Sftt't"4i: 
JOH 2 S i F 6 zkSifc^fflSfco^TW:. #3B?Htf>Hf 
fetW^ttMStV^ tott-Cttft < , 15*CEA±3P 
20 £f£L<. 30— 40 < C£A±3&5£ l^\> Sfefc:*:/ 

^F©3?H«afl[fco^^Ttt, H 2 s i Fe'TKjgJKI 3 
i^S i F 4 ^^cD^SrfflJ$iJi-^Sc*^b40 < CWT^ 

[0 0 2 1 ] fifIEXaxStR^ttbfc«)*>0?R»Lfc 
H 2 S i F6 **flKtt*#t£ix, W^7>fyw*— -eftilS 

fcS^^^ltT*^^^ S«tCiaofcO^(DH2 S i 
F 6 rtOj£ttB9, BS^Sr^bT 
S,i F6 TK^jKW^MStvSo 
30 [00 2 2] ftiSmr^S i O2 SriiSttfPt'StpH 

2, S i F 6 **«#tf*.e>*:fcH2 S i F 6 
i F6 *S«*7-f ^-S:^b"C«««iaS*S*ft 

[0 0 2 3] «lrlEOJ:5ft**Wofflfefc-t9,- SIR J: 
lcjgfig$ix5.S.i.02 .K±<ptt*/^-x^ ^^»&«^> 

St^It^ -C.^ , fc t x.:tfl OOram <f> O'^C # $ CD S i ' $ 
x/^CS i 0 2 J»&J#$LfcffM\ 0.2 ^mJW±0 

A/5>oj$S"CffirlBOfiifftS i O2 BI*^U5So 
[0 0 2 4] o^tc. *«WSrHlfi«KX<J#, $^>t- 

5<><OTt4ftv^ 

[0 0 2 5] HJSW 1 
El 1 ^7r:-f^aSrffl^\ S*S4 i: Lt^vf S i 
^Srffl^\ J?$:5000ACOS i 0 2 JRSrJKj*Ufco 

[0 0 2 6] S i 0 2 SrJ&fP Lfc3. 0 ^e^/ y ^ h^(D 
H 2 S i F 6 tK^JK (S i0 2 fig20g/y ifi 
50 $35°C) ICA 1 Jt24gS:gi»UfctOSrH2 S' i Fe 7K 
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t^^a^-i (MftMfo (#0 SJ^ccpjkcio) 

«iSU 0.2 !l ix h;v/^JIti-e;X;i/3i^StR4 

fclO—15«Fraa:ai ^iirfco 
[0 0 2 7] J X/L-3 i: LTtt/ X/l/gj&U. 2mm <D^g(S 

<0feJIMftLfc:H2 S i F 6 *lttlt*l!ft^-5© 
JiEW&BISJv iS7k*^7fcJ:!JH2 S i F 6 

/XyP3*^*Ptai$Jxfco r (D^co#(g^(Or^. 
a^25°C-Cfcofc 0 . — *\ R^«iB*a7-<^-fcJ: 

TH 2 S i F 6 W 6-4r£\ -ia«a?dft(OiB:TUfcH2 S 
i F 6 7k*«tt^-f ^^tt»»«K#»t5. 
[0 0 2 8] Z(DX 0\CLXz_ibtltcS i O2 SKSS 

K) -CffiiJ5£Lfci 0.2MmE(±^-f>f^;H±l 
06 f@Tfco/ci 0 • 
[0 0 2 9] Jfcftffil 1 

^Srfflt\ H 2 S i F 6 7K«»Sr«a«ifli"«W*^^— 

[0 0 3 0] /£IBMflOfc:*3^-C\ S i 0 2 SrfSfPLfcH 
2S i F 6 »ft*S3.0 ^e/V/y 2/ WMDH2 S i F6 tK 30 

Sffi (Sio 2 a*20 g /y ^ h'K aa^st;) £a 1 

>T-Sr24gft«fU mm\^4^ >^<DS i !?3i^5ttSr 
gilU' S i !>3i/N±fcJ?$5000A©S i O2 JRSrTKj* 

[0 0 3 1] S i:0 2 JKSrJF^-r^^, H 2 S i F 6 zk 

¥^7lsi.o /im(Dy.u7^>^-i ataw. 

»■ (I*) M<^CCPJKC10) *5J:-t/sp*&?LS0';.i. nm<DlE-7: 

oho ©co-w * n-if) ) *^ e> ft 5 - a*a<o«ia3S 
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(Q2 ) »±e y v hfr-eb9s case* (qi ) m.s 

y y h/^/»-e*>9, ^CD^St^ftit (Qi /Q2 ) tt 
0.25/^T*fcofc 0 
[0 0 3 2] &*5 % 0 2lc:St"KB"Ctt* IE7>f/V^ — 

2^ii^ufc7K^^jKitio<DssfES5^i^6)H, mm 

[0 0 3 3] ;t^;ifcS i !^i^©S i 0 2 RSBitfV* 
[0 0 3 4] ^ 0.2 /im6i±^-r^^/Wi 

210 »^|£*©*ifeK:Jttti-5i: bTt^5r 
iriSBfcbtLfc*^ 4 ^yfg^x^Sfc 5*5100 {@S 

[0 0 3 5] — 38£09 1 cDj*Sfil06 fi-efc 9 H H 

[0 0 3 6] 

— x>f ^Stf^fev^ S i F 6 zk»»SrStRfc«tiJ 
U S i 0 2 «£r*J«i-5<D-C. ^/Mft<D 
'>&^S i 0 2 MSrJKj*-f-«wi:*s-et5 0 
[0 0 3 7] Lfc^oT, #3B8I§<0S i 0 2 ]R»J«*ft 

©#»fc-*st*TS i 0 2 ««r»J«-t'5*fti: Lt§^ 
[0 1 ] *«WO-HMt*->f *K<o»«*jfeKfflv^S3g 

[El 2] tk»m -effl^fcKt©RWH-e*5o 

1 /i/7>(y^- 

2 iE7>r^^ — 

3 /X/P 

4 X« 
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